Purpose of this article is to present designed and made linear hydrophone array and the results obtained during in situ trails on Gulf of Gdańsk. The measuring system allowed to localize hydrophones in the selected points and perform measurements in both the horizontal antenna positioning and vertical. Made in this way recordings allow creating accurate 3D imaging of sound intensity/propagation. During research three floating objects were measured: small ship (18 meters long), yacht (12 meters long) and 5 meters pontoon with engine and paddles used to drive. In the article accurately will be described the entire measurement system and complementary devices (navigation system, sound speed profiler, online underwater monitoring to control linear antenna position) and procedures used during in situ measurement circuit check and calibration using Lubell Underwater Speaker with amplifier and connected generator with set of reference signals. Characteristic arrangement of sensors allows use of hyperbolic navigation algorithms which results will be presented with an emphasis on measurements when the unit performed circulation around the measurement system. Furthermore some spectrograms, cross correlations and frequency classification dependence of the speed using a prepared script in Matlab programming environment will be discussed and presented.
INTRODUCTION
The main purpose of the paper is to present result of measurements done by using an underwater linear antenna designed and made especially for tracking objects moving in shallow sea area.
For imaging systems, the angular resolution is limited by the beam divergence. Beam divergence ș 3dB (beamwidth) is a function of the wavelength and the aperture size (1) where ș 3dB is the 3dB beamwidth , k -the wave number, Ȝ -the wavelength [m], d -aperture diameter [m] . The use of linear antenna arrays provides great advantages for measurements and tracking. It improves the directivity properties of antenna and allows for tracking moving object based on measurement the difference in phase of signals reaching particular elements of antenna (Fig.1) .
The directivity pattern of the linear antenna consisting of N elements is given as: (2) where: N-the number of array elements d -the inter-element spacing f -the frequency (f) -is the complex weight for element n The phase shift -ȥ , that corresponds to the distance x=d*sinࢥ is then:
Applying of linear antenna in system tracking a tone source is described in work [4] while in our experiment the real sources producing broadband noise are the observed objects. 
MEASUREMENT SETUP
The main part of the measurement is the set of hydrophones mounted in form of linear antenna using the frame shown in Fig. 2 . The distance between successive hydrophones is fixed and could be chosen in range from 0.5 m up to 6 m. At the same time in measurements can be used up to six hydrophones. As sensors of acoustic pressure are used vertical and horizontal arrays of hydrophones mounted so that impact of environment motion, especially waved sea surface is minimized. Received signals are registered and recorded by using system PULSE -LAN XI produced by Bruel and Kjaer. Postprocessing of data is done using a prepared script in Matlab programming environment.
The measurement range is arranged as shown in Fig. 3 and situated in selected point that is adequate to the needs of research. The best location for the measurement facility, used in evaluation of hydroacoustic characteristics of noise radiated by classical ships as well as underwater ships, is the place where the ambient noise is the smallest and the depth of sea is high enough that the bottom could be treated as reflectionless.
On the basis of the result of these measurements a set of characteristics that determine individual distinctive features of the examined source is obtained.
The set of characteristics contains among others: -instantaneous spectra of underwater noise of the ship, -characteristics illustrating changes in pressure level with the distance from the ship at fixed depth, -set of correlation and coherence functions and directivity patterns.
Moreover for each measurement are determined spectrograms, that combine features of spectral characteristics and functions connected with changing of position of the source relatively to the receiving antenna. 
